The structural requirements for strong ganglion-blocking activity and long duration of action amongst some lower homologues of mecamylamine, together with the discovery of similar activities amongst isomers with enlarged ring structures, are described. In both series of compounds it was found that the successive introduction of C-methyl groups surrounding the nitrogen atom resulted in a progressive increase in ganglion-blocking activity and duration of action.
The pharmacology of the potent ganglionblocking compound pempidine, 1,2,2,6,6-pentamethylpiperidine, has recently been described (Corne and Edge, 1958; Spinks, Young, Farrington, and Dunlop, 1958) .
The independent discovery of the properties of this compound by Spinks and Young (1958) originated from their observation that secondary and tertiary aliphatic amines in which the basic group is sterically hindered by attachment to a tertiary carbon atom have a modest level of ganglion-blocking activity.
By contrast, we first studied structure-activity relationships amongst certain aminobicyclo[2,2,1]-heptanes which were Davis and Co., Hounslow, Middlesex. which the nitrogen atom was endocyclic, instead of exocyclic. Structure-activity relationships amongst these new compounds led us to discover the ganglion-blocking activity of the structurally simpler, unbridged compound pempidine. This work, which has already been very briefly outlined (Lee, Wragg, Corne, Edge, and Reading, 1958) , is now reported in some detail.
METHODS Chemical
The first four isomers of mecamylamine examined in the present work (Table I) were prepared as follows: N-methyl-d(-)-isobornylamine was prepared by the method of Wegler and Frank (1936 (Table II) to the products thus obtained.
Pharmacological
The methods used were as described by Corne and Edge (1958) , with the following exceptions and additions:
Most of the determinations of ganglion-blocking activity on the superior cervical ganglion-nictitating membrane preparation of the anaesthetized cat were performed using continuous (10/sec.) supramaximal pre-ganglionic stimulation. A few determinations were performed using intermittent (50/sec. for 5 sec./min.) stimulation. Several of the compounds had a short duration of action (comparable to that of hexamethonium). Greater reliance is placed on the potency estimates assigned to these compounds than to those with a long duration of action (comparable to that of mecamylamine), whose potency is difficult to estimate (Corne and Edge, 1958) .
Acute oral and intravenous toxicities were studied in groups of 5 or 10 mice. Mydriatic responses in groups of 5 mice were observed after intraperitoneal, as well as oral, administration. Urinary excretion determinations were performed as described by Muggleton and Reading (1959) .
The compounds were studied as the hydrohalides or acetates and all activity and toxicity determinations are expressed in terms of the cations. Other compounds used were hexamethonium bromide, acetylcholine chloride, adrenaline hydrochloride, histamine acid phosphate, nicotine hydrogen tartrate, and pilocarpine nitrate. With the exception of hexamethonium and adrenaline, all doses and concentrations of these compounds are expressed in terms of the salts.
BRIDGED CONGENERS OF PEMPIDINE RESULTS

Four Structural Isomers of Mecamylamine
The activity of these compounds when tested on the pre-ganglionically stimulated nictitating membrane of the cat was only 4 to 7% of that of hexamethonium (Table I) . None of these results was thought worth following up. A compound with an identical planar formula to N-methyld(-)-isobornylamine and N-methyl-d( + )-bornylamine but having an unspecified steric structure (X) and (XI) above had a very low activity, less than 3% of that of hexamethonium.
The ganglion-blocking activity, duration of action, and oral and intravenous toxicity of the nor derivatives of mecamylamine (structures IV, V, VII, and IX) are shown in Table II (Fig. 1) .
On the isolated guinea-pig ileum, M & B 4086 in a concentration of 0.08 mg./ml. completely inhibited the effect of nicotine-induced contractions and caused a slight reduction in the response to acetylcholine but had no effect on histamineor pilocarpine-induced contractions. reduced the response to pilocarpine, but had no effect on acetylcholine or histamine responses (Fig. 3) Corne and Edge (1958) , and Stone, Meckelnburg, and Torchiana (1958) have found that peripheral ganglionblocking activity and anticonvulsant potency are not necessarily related in structurally dissimilar compounds.
DISCUSSION
Considering first the structure-activity relationships observed amongst mecamylamine congeners (IV, V, VII, and IX in (Corne and Edge, 1958; Spinks et al., 1958) .
Of the two possible structures (II; R = -CH3) and (I1I; R= -CH3) for M & B 5199, the former appears more likely because an endocyclic nitrogen atom attached on each side to alkylsubstituted carbon atoms is a grouping which, in pempidine and its congeners, has since been found to be associated frequently with a high level -of ganglion-blocking activity. Since infra-red spectral analysis eliminated the possibility that M & B 5200 is a geometrical isomer of M & B 5199, it probably has the structure (III; R=CH3). 
In practice we decided to synthesize instead the corresponding unbridged compound, pempidine (XV), which did in fact exhibit high activity and prolonged action.
